From visual consciousness to spectral absorption in the human retina.
In this paper, we present work that started as an interest in visual consciousness with the study of the blindsight phenomena and color processing. This led us to develop an intraocular reflection and absorption model of the human eye that is sufficient to account for luminance and color detection in blindsight subjects. Luminance and color thresholds were obtained in the good and blind field of hemidecorticated patients under controlled conditions. To determine the role of internal scatter and absorption properties of the human eye we tested the model predictions in three ways. By psychophysical means, by measuring absorption and scatter properties of the human eye, and by building an electromechanical sensor apparatus mimicking Lambertian reflection in the eye. The results of the simulations and measurements support the notion that the sensitivity functions obtained with the hemidecorticated patients can be explained by reflection and absorption properties of the human eye that have not been fully accounted for in the blindsight literature. In the light of such findings, future blindsight experiments must necessarily account for intraocular absorption and reflective properties of the human eye of the type described.